Evidence that agonist-induced activation of calpain causes the shedding of procoagulant-containing microvesicles from the membrane of aggregating platelets.
One of the responses of platelets to stimulation is activation of intracellular calpain (the Ca(2+)-dependent protease). Previously, we have shown that activation of calpain in platelets is involved in the generation of platelet procoagulant activity. Because procoagulant activity is present on the microvesicles that are shed from activated platelets, in this study we examined whether calpain is involved in the shedding of microvesicles. Platelets were incubated with the physiological agonists collagen or thrombin. The extent of activation of calpain correlated positively with the amount of procoagulant-containing microvesicles that formed, and the shedding of procoagulant-containing microvesicles was inhibited by calpeptin, MDL, and EST (E-64-d), three membrane-penetrating inhibitors of calpain. The protein composition of the microvesicles shed from aggregating platelets was similar to that of microvesicles shed by platelets in which the association of the membrane skeleton with the plasma membrane had been disrupted by incubation of platelets with dibucaine or ionophore A23187. Furthermore, like microvesicles shed from dibucaine- or ionophore A23187-treated platelets, those shed from the aggregating platelets possessed procoagulant activity. These results are consistent with the possibility that activation of calpain in aggregating platelets causes the shedding of procoagulant-containing microvesicles. We suggest that the shedding of microvesicles results from the calpain-induced hydrolysis of the platelet membrane skeleton.